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SPECIFICATION 

Batch Processing Apparatus 
Technical Field 

This invention relates to a batch processing apparatus, a batch processing method, a batch 
processing program, and a batch processing system for creating desired output data based on 
arbitrary input data. 

Background Art 

Various types of information-processing systems using information processors have been 
developed in association with recent widespread use and greater sophistication of information 
processors such as personal computers and the like. There has been provided a system for 
performing a so-called batch process, as one of those information-processing systems. 

The batch process is generally such a processing model that creates desired output data by 
automatically sequentially processing input data defined as a source, on the condition that a series 
of procedural steps is preliminarily designed for operation composed of one or more processes, and 
is effective in collecting and processing a large amount of data, in such cases as performing 
tabulation processes on sales data at companies, for example. One or more processes are required 
to execute this batch process, in which each process is executed in accordance with input 
information, processing operation contents, and output information described in a program for 
carrying out each process. To construct the information-processing system for performing the 
batch process, therefore, the input and output data in each process are specified in their formats or 
the like to design the processing operation contents between the input and output data on the 
condition that a process flow is designed with consideration to the interrelationship between 
respective processes. In order to construct the information-processing system for performing the 
batch process a program is to be developed that achieves the function of actualizing the 
processing operation contents. . 

There has been provided the information-processing system for performing the 
aforementioned batch process, which automatically creates a program for executing a predetermined 
processing operation using a so-called Structured Query Language (SQL) or the like on the condition 
that the process flow is designed to specify the input and output data of each process. 

There has also been provided the information-processing system, which creates a program 
for wider variety of uses by inputting external parameters as constant information to be included in a 
part of the program in order to construct a process for a wide variety of applications. 
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Document 2 (Japanese Patent Laid-Open No. HI 1-175327), and the like are instantiated 
as specific examples of the information-processing system. 

In addition, there have been such cases in which using the aforementioned conventional 
information-processing system for executing the predetermined processing operation has resulted in 
the inability to create a program for fulfilling the function of the processing operation contents due to 
limitation of the processing operation contents executed by the single process. The conventional 
information-processing system as described above may occasionally require the processing operation 
be performed through many processes so as to fulfill the function for executing the processing 
operation contents, whereby intermediate data transferred in the single process or between the 
processes increase in this case, thereby leading to problems such as an increase of development cost, 
system risk after development, and processing time. Therefore, the fact is that the conventional 
information-processing system necessitates development of a program specialized for individual 
applications. 

The external parameter is individually assigned to each single process in the 
aforementioned conventional information-processing system in which the external parameters are 
input as constant information to be included in a part of the program. Thus, in the case of a change 
of data items, processing operation contents, and the like in this type of conventional 
information-processing system, the changes are not transmitted to all of the related processes, 
thereby not automatically changing all of the output data. 

As described above, the conventional information-processing system requires development 
of a program specialized for individual applications, and all of the output data are not automatically 
changed according to change of the data item, the processing operation contents, and the like. 

Furthermore, such problems as described below have arisen in performing the batch 
process as the information-processing system becomes bloated in scale and complicated in an 
information society over recent years. 

The first problem is that an appropriate design principle for a process flow is not 
formulated to lead the process flow and the output and input data to become larger and more 
complicated, in other words, to lead to process and data jumbles. 

The second problem is that an information processor is required, which has a large 
capacity and high speed, to use a method for intermediately creating direct product data. 

Furthermore, the third problem is that a large number of similar items and synonymous 
items occur in association with the increase of the data items to be handled, thereby making it 
difficult to make a determination as to which data to use for which processes. 

Yet further, the fourth problem is that these factors result in a remarkable increase of the 
burden on a system designer, a system administrator, and an operator operating the system, at the 
time when the program is increased or changed. 
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In performing the batch process, there has been apprehension that these problems are 
responsible for a noticeable increase in the development and maintenance costs as well as 
degradation of quality. 

Disclosure of the Invention 

This invention is accomplished in consideration of the above situation, and it is an object 
of the invention to provide a batch processing apparatus, a batch processing method, a batch 
processing program, and a batch processing system cable of creating desired output data based on 
arbitrary input data, with low cost and uncomplicated work. 

According to this invention for achieving the aforementioned objects, a batch processing 
apparatus for creating desired output data based on arbitrary input data includes a metadata 
acquisition section for acquiring from a predetermined memorizing section, metadata defined as 
information concerning at least data item name, input, processing operation content, and output, as 
well as information previously stored in the memorizing section, a data input section for inputting 
the input data based on a declaration process of the metadata acquired through the metadata 
acquisition section, a processing section for creating the output data by processing the input data 
input through the data input section, based on the declaration process of the metadata acquired 
through the metadata acquisition section, and a data output section for outputting the output data 
created by the processing section, based on the declaration process of the metadata acquired through 
the metadata acquisition section, wherein the processing section changes and creates all of the output 
data related to the metadata, according to change of the metadata. 

According to this invention for achieving the aforementioned objects, a batch processing 
method for creating desired output data based on arbitrary input data includes a metadata acquisition 
step for acquiring from a predetermined memorizing section, metadata defined as information 
concerning at least data item name, input, a processing operation content, and output, as well as 
information previously stored in the memorizing section, a data input step for inputting the input 
data based on a declaration process of the metadata acquired at the metadata acquisition step, a 
processing step for creating the output data by processing the input data input at the data input step, 
based on the declaration process of the metadata acquired at the metadata acquisition step, and a data 
output step for outputting the output data created at the processing step, based on the declaration 
process of the metadata acquired at the metadata acquisition step, wherein all of the output data 
related to the metadata are changed and created according to change of the metadata at the 
processing step. 

According to this invention for achieving the aforementioned objects, a batch processing 
program executable with a computer, for creating desired output data based on arbitrary input data 
includes a metadata acquisition process for acquiring from a predetermined memorizing section, 
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metadata defined as information concerning at least data item name, input, a processing operation 
content, and output, as well as information previously stored in the memorizing section, a data input 
process for inputting the input data based on a declaration process of the metadata acquired in the 
metadata acquisition process, a processing process for creating the output data by processing the 
input data input in the data input process, based on the declaration process of the metadata acquired 
in the metadata acquisition process, and a data output process for outputting the output data created 
in the processing process, based on the declaration process of the metadata acquired in the metadata 
acquisition process, wherein all of the output data related to the metadata are changed and created 
according to change of the metadata in the processing process. 

According to this invention, a batch processing system for creating desired output data 
based on arbitrary input data includes a memorizing device for previously memorizing and 
registering metadata defined as information concerning at least data item name, input, a processing 
operation content, and output, a first operating device for creating the metadata based on a 
predetermined specification, registering the created metadata in the memorizing device, a processing 
device for acquiring the metadata from the memorizing device, inputting the input data based on a 
declaration process of the acquired metadata, creating the output data by processing the input data 
already input, and outputting the output data, and a second operating device for giving at least a start 
instruction of a batch process to the processing apparatus, wherein the processing apparatus changes 
and creates the output data related to the metadata according to change of the metadata. 

The batch processing apparatus according to this invention, the batch processing method, 
and the batch processing system respectively creates by changing all of output data related to 
metadata according to change of the metadata, based on a declaration process of the metadata as 
information previously registered, at the time of creating the output data by processing input data. 
Accordingly, each of the batch processing apparatus, the batch processing program, and the batch 
processing system can remarkably reduce a burden on a system designer, a system administrator, and 
an operator operating the system as well as development cost. 

Brief Description of the Drawings 

Fig. 1 is a view illustrating metadata to be registered in a batch processing apparatus 
according to an embodiment of this invention; 

Fig. 2 is a block diagram illustrating a structure of the batch processing apparatus; 

Fig.3 is a block diagram illustrating a specific hardware structure of the batch processing 
apparatus; 

Fig. 4 is a block diagram illustrating a structure of an operation processing unit mounted in 
the batch processing apparatus; 

Fig. 5 is a view illustrating an example of summary data; 
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Fig. 6 is a view illustrating an example of specific data; 

Fig. 7 is a view illustrating a process flow and a structure of the operation processing unit 
in the batch processing apparatus; 

Fig. 8 is a view illustrating an example of the process flow in the batch processing 
apparatus; 

Fig. 9 is a view illustrating a structure of a summary operation processing unit installed in 
the operation processing unit and contents of metadata; 

Fig. 10 is a flow chart showing a sequence of steps at the time that the summary operation 
processing unit performs a summary operation process; 

Fig. 1 1 is a view illustrating a structure of a specific operation processing unit installed in 
the operation processing unit and contents of metadata; 

Fig. 12 is a flow chart showing a sequence of steps at the time that the specific operation 
processing unit performs a specific operation process; 

Fig. 13 is a view illustrating a structure of a group operation processing unit installed in 
the operation processing unit and contents of metadata; 

Fig. 14 is a flow chart showing a sequence of steps at the time that the group operation 
processing unit performs a group operation process; 

Fig. 1 5 is a view illustrating a structure of a time-series operation processing unit installed 
in the operation processing unit and contents of metadata; 

Fig. 1 6 is a flow chart showing a sequence of steps at the time that the time-series 
operation processing unit performs a time-series operation process; 

Fig. 17A is a view showing a specification example of input data, i.e., showing contents of 
a branch office table; 

Fig. 1 7B is a view showing a specification example of input data, i.e., showing contents of 
a customer table; 

Fig. 17C is a view showing a specification example of input data, i.e., showing contents of 
a transaction table; 

Fig. 1 8 is a view showing a specification example of a first user's view; 

Fig. 19 is a view showing a specification example of a second user's view; 

Fig. 20 is a view showing a specification example of an industrial classification code; 

Fig. 2 1 is a view showing a specification example of an area code; 

Fig. 22 is a view showing a specification example of a product code; 

Fig. 23 is a view showing a specification example of a transaction code; 

Fig. 24 is a view showing a specification example of a company size code; 

Fig. 25 is a view showing a specification example of a money amount hierarchy code; 

Fig. 26 is a view showing a specification example of a branch office table for display of 
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parent-child data; 

Fig. 27A is a view showing a specific example of data dictionary metadata as metadata 
identifying data item name, i.e., showing contents of general attribute information; 

Fig. 27B is a view showing a specific example of data dictionary metadata as metadata 
identifying data item name, i.e., showing contents of classifying attribute information; 

Fig. 27C is a view showing a specific example of data dictionary metadata as metadata 
identifying data item name, i.e., showing contents of category information; 

Fig. 27D is a view showing a specific example of data dictionary metadata as metadata 
identifying data item name, i.e., showing contents of a category hierarchy information; 

Fig. 28A is a view showing a specific example of input and output information metadata as 
metadata identifying input and output, i.e., showing contents of a file list; 

Fig. 28B is a view showing a specific example of input and output information metadata as 
metadata identifying input and output, i.e., showing contents of a schema about a file; 

Fig. 28C is a view showing a specific example of input and output information metadata as 
metadata identifying input and output, i.e., showing contents of a management unit; 

Fig. 28D is a view showing a specific example of input and output information metadata as 
metadata identifying input and output, i.e., showing contents of a list of files used in each process; 

Fig. 28E is a view showing a specific example of input and output information metadata as 
metadata identifying input and output, i.e., showing contents of a relation list of files used in each 
process; 

Fig. 29A is a view showing a specific example of user's view information metadata as 
metadata identifying a user's view intended to be output, i.e., showing contents of names of the 
user's view; 

Fig. 29B is a view showing a specific example of user's view information metadata as 
metadata identifying a user's view intended to be output, i.e., showing contents of heading items of 
the user's view; 

Fig. 29C is a view showing a specific example of user's view information metadata as 
metadata identifying a user's view intended to be output, i.e., showing contents of row items of the 
user's view; 

Fig. 29D is a view showing a specific example of user's view information metadata as 
metadata identifying a user's view intended to be output, i.e., showing contents of column items of 
the user's view; 

Fig. 30A is a view showing a specific example of extraction condition metadata, code 
conversion metadata, and derivation operation metadata as metadata identifying processing 
operation contents, i.e., showing contents of the extraction condition metadata; 

Fig. 30B is a view showing a specific example of extraction condition metadata, code 
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conversion metadata, and derivation operation metadata as metadata identifying processing 
operation contents, i.e., showing contents of the code conversion metadata; 

Fig. 30C is a view showing a specific example of extraction condition metadata, code 
conversion metadata, and derivation operation metadata as metadata identifying processing 
operation contents, i.e., showing contents of the derivation operation metadata; 

Fig. 3 1 is a view showing a specific example of group operation metadata corresponding 
to a classified display as metadata identifying processing operation contents; 

Fig. 32A is a view showing a specification example of input data different from the input 
data shown in Fig 1 7 A through Fig. 1 7C, and output data different from the output data shown in Fig. 
18 and Fig. 19, i.e., showing contents of a customer table; 

Fig. 32B is a view showing a specification example of input data different from the input 
data shown in Fig. 1 7A to Fig. 1 7C, and output data different from the output data shown in Fig. 1 8 
and Fig. 19, i.e., showing contents of a group representative customer table; 

Fig. 32C is a view showing a specification example of input data different from the input 
data shown in Fig. 1 7A through Fig. 1 7C, and output data different from the output data shown in 
Fig. 18 and Fig. 19, i.e., showing contents of output data; 

Fig. 33 is a view showing a specific example of group operation metadata corresponding 
to a parent-child relationship as metadata identifying processing operation contents; 

Fig. 34A is a view showing a specific example of time series operation metadata as 
metadata identifying processing operation contents, i.e., showing contents of past data acquisition 
information; 

Fig. 34B is a view showing a specific example of time series operation metadata as 
metadata identifying processing operation contents, i.e., showing contents of comparison value 
operation information; 

Fig. 34C is a view showing a specific example of time series operation metadata as 
metadata identifying processing operation contents, i.e., showing contents of past data correction 
information; 

Fig. 34D is a view showing a specific example of time series operation metadata as 
metadata identifying processing operation contents, i.e., showing contents of time-series holding 
period information; 

Fig. 35 A is a view showing a specific example of metadata created based on various 
metadata shown in Fig. 28A through Fig. 28E, Fig. 29A through Fig. 29D, Fig. 30A through Fig. 
30C, Fig. 31, and Fig. 34A through Fig. 34D, i.e., showing contents of interface metadata; 

Fig. 35B is a view showing a specific example of metadata created based on various 
metadata shown in Fig. 28A through Fig. 28E, Fig. 29A through Fig. 29D, Fig. 30A through Fig. 
30C, Fig. 31, and Fig. 34A through Fig. 34D, i.e., showing contents of calculation area metadata 
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indicative of class attribute information of a calculation buffer; 

Fig. 36A is a view showing a specific example of metadata created based on various 
metadata shown in Fig. 28A through Fig. 28E, Fig. 29A through Fig. 29D, Fig. 30A through Fig. 
30C, Fig. 31, and Fig. 34A through Fig. 34D, i.e., showing contents of calculation area metadata 
indicative of value item information; 

Fig. 36B is a view showing a specific example of metadata created based on various 
metadata shown in Fig. 28A through Fig. 28E S Fig. 29A through Fig. 29D, Fig. 30A through Fig. 
30C, Fig. 31, and Fig. 34A through Fig. 34D, i.e., showing contents of data structure transformation 
metadata; 

Fig. 37 is a view illustrating a process flow in accordance with a specification shown in 
Fig. 1 7A through Fig. 26; 

Fig. 38 is a view showing a specific example of a first intermediate table; 

Fig. 39 is a view showing a specific example of a second intermediate table; 

Fig. 40 is a view showing a specific example of a first output table as output data; and 

Fig. 41 is a view showing a specific example of a second output table as output data. 

Best Mode for carrying out the Invention 

Hereinafter, with reference to the drawings, specified embodiments to which the present 
invention is applied are described in detail. 

The embodiments are about a batch processing apparatus for creating desired output data 
based on arbitrary input data. In this batch processing apparatus, a batch process is performed in 
accordance with a metadata declaration on the condition that at least information concerning "data 
item name", "input", "processing operation contents", and "output" is previously registered as 
metadata in a predetermined repository, and the output data are created by processing the input data 
based on a declaration process of the registered metadata. 

Especially, the batch processing apparatus establishes a process for automatically changing 
all of the output data related to the metadata according to the change of the metadata while 
establishing a non-programming method based on the declaration process of the metadata. The 
batch processing apparatus has such functions as registering the metadata and unifying management 
of the registered metadata, as necessary for the execution of these processes as described above, and 
furthermore produces newly as the metadata upon process execution, a process flow necessary for 
creating the desired output data and contents of intermediate data created in each process, based on 
the registered contents of the metadata. By registering the process flow and the contents of the 
intermediate data, the batch processing apparatus achieves creation of the desired output data based 
on the input data as a source, only upon registration of the necessary metadata. 

Explained first is the metadata to be registered in the batch processing apparatus described 
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as the embodiment of this invention. 

In the batch process, the output data are generally acquired by executing a predetermined 
processing operation such as various types of set operations on the data containing a hierarchical 
structure expressed in a table format to be managed based on a relational data model such as a 
so-called RDBMS (Relational DataBase Management System), for example. 

To achieve the objective, the information concerning "data item name", "input", "a 
processing operation contents", and "output" is previously registered as metadata in a predetermined 
repository in this batch processing apparatus described as the embodiment of this invention, as 
shown in Fig. 1 . 

Herein, the metadata identifying "data item name" defines a category name in a case 
where the data item name or the data item contains a code (category). The metadata identifying 
"input" defines the input data, i.e., a managed object, and indicates each code or the like other than a 
format of the input data in a case where the data item contains a code. Furthermore, the metadata 
identifying "a processing operation contents" defines an extraction condition expression for 
extracting the input data corresponding to a processing object, a derivation operation expression for 
expressing the output data derived according to the data item of the input data, or the like, and 
defines an operation between multiple records, i.e., between rows, other than each data item, i.e., an 
operation between columns. Yet further, the metadata identifying "output" defines the output data 
and indicates the data item, the format, and the like of the output data. It is to be noted that specific 
examples of those metadata are described later. 

The batch processing apparatus performs various types of processes according to the 
metadata upon acquisition of those various kinds of metadata from the repository. 

The batch processing apparatus newly produces as the metadata such information as, e.g., 
information indicating the process flow of the batch process, contents of the intermediate data such 
as a format of the intermediate data created in each process, information concerning a link between 
the input data and the output data in each process, and the like, thereby registering the information in 
the repository. 

Thus, the batch processing apparatus executes each process in accordance with the 
processes to be executed, registered in the repository, start timings of the processes, and the process 
execution order. In this situation, to create the desired output data, the batch processing apparatus 
starts each of the processes sequentially in accordance with the process flow in a manner to start the 
subsequent process upon completion of the previous process. 

Hereinafter, the batch processing apparatus operated based on this type of metadata 
declaration is explained in detail. 

As shown in Fig. 2, the batch processing apparatus has a display and operation unit 10 
through which a user specification is input, a metadata input unit 20 for producing and registering a 
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repository 30, the metadata based on the user specification created through the display and operation 
unit 10, the repository 30 for memorizing the metadata, an operation processing unit 40 for 
executing various types of operation processes based on the metadata stored and registered in the 
repository 30, a display and operation unit 50 used for controlling process operation, and a process 
management operating unit 60 for controlling the process operation. In addition, the display and 
operation units 1 0, 50 are respectively shown as separated units in Fig. 2 but may be configured as a 
common unit in a case where the batch processing apparatus is configured with a single computer or 
the like. 

The display and operation unit 1 0 is configured as a user interface, for example, a display 
device such as an LCD (Liquid Crystal Display), or an operation device such as a keyboard, a mouse, 
or the like. With the batch processing apparatus, a system designer or a system administrator 
displays and changes through the display and operation unit 1 0 the user specification such as a 
specification of the input and output data or a specification of the processing operation contents. 
The information input through the display and operation unit 10 is supplied to the metadata input 
unit 20. 

The metadata input unit 20 produces the metadata based on the user specification input 
through the display and operation unit 10 and also functions as an interface to store and register the 
produced metadata in the repository 30. The metadata are supplied to the repository 30 through the 
metadata input unit 20. Furthermore, the metadata input unit 20 newly produces based on the 
metadata stored in the repository 30, the information concerning the process flow of the batch 
process, the contents of the intermediate data such as a format of the intermediate data created in 
each process, the information concerning the link between the input data and the output data in each 
process, or the like, thereby registering those data in the repository. 

The repository 30 is created on a predetermined external storage device such as a hard disk 
or a device having a RAID (Redundant Arrays of Independent (Inexpensive) Disks) structure using 
multiple hard disks. The repository 30 memorizes and registers the metadata supplied from the 
metadata input unit 20. The metadata registered in the repository 30 are read out under control of 
the process management operating unit 60, thereby being supplied to the operation processing unit 
40. The metadata registered in the repository 30 are read out by the metadata input unit 20 as well. 

The operation processing unit 40 is configured with multiple processing units, which will be 
described later. The operation processing unit 40 acquires the metadata from the repository upon 
reception of a control signal indicative of a batch process starting instruction from the process 
management operating unit 60, inputs based on the declaration process of the metadata one or more 
input data stored in the predetermined external storage device that is not shown, performs the 
processing operation upon execution of each of the operating process in various types under control 
of the process management operating unit 60, and outputs the processed data as the output data 
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configured with one or more output files. The input data herein are such a concept that certainly 
contains the data as a source but contains the intermediate data for another operation process in a 
case where the intermediate data created in an operation process is used as the input for the previous 
operation process. In the same manner, the output data herein are such a concept that certainly 
contains not only the final output data but also contains the intermediate data for a operation process 
in a case where the intermediate data created in the operation process is used as the input for another 
operation process. When creating the intermediate data or the output data, the operation processing 
unit 40 writes those data in the predetermined external storage device, not shown, and reads out the 
data written in the external storage device if needed. 

The display and operation unit 50 is configured as a user interface, for example, the 
display device such as the LCD, or the operation device such as the keyboard, the mouse, or the like 
in the same manner as the display and operation unit 1 0. With the batch processing apparatus, an 
operator operating the system performs such an operation for controlling the process operation, by 
providing the batch process starting instruction through the display and operation unit 50, in a case 
of performing the batch process with the batch processing apparatus. Furthermore, the display and 
operation unit 50 can display the output data to be ultimately output. That is, the display and 
operation unit 50 is operated by the operator to provide the batch process starting instruction or to 
perform monitoring. The information indicative of the batch process starting instruction or the like 
input through the display and operation unit 50 is supplied to the process management operating unit 
60. 

The process management operating unit 60 controls the process operation in accordance 
with the instruction provided through the display and operation unit 50. Upon reception of the 
instruction through the display and operation unit 50, the process management operating unit 60 
supplies the control signal to the repository 30 so that the corresponding metadata are read out of the 
repository 30 while supplying the control signal for rendering the operation processing unit 40 able 
to perform the corresponding process. 

To be more specific, this type of the batch processing apparatus is configured with such 
hardware as shown in Fig. 3. It is to be noted that Fig. 3 does not show the display and operation 
units 10 and 50. That is, a CPU (Central Processing Unit) controlled in accordance with a program 
developed in memory 100 can implement the function of the metadata input unit 20, the operation 
processing unit 40, and the process management operating unit 60 in the batch processing apparatus. 
In the batch processing apparatus, the CPU110 functioning as the metadata input unit 20 previously 
creates the repository 30 in the external storage device before the CPU1 10 functioning as the 
operation processing unit 40 executes the operating process. Furthermore, in the batch processing 
apparatus, the external storage device 120 preliminarily memorizes the input data as a source while 
memorizing the output data upon creation thereof. 
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As described above, the batch processing apparatus can enhance the speed of the process 
by having the structure in which the metadata and the data to be processed are developed in the 
memory 100. 

The batch processing apparatus performs the predetermined processing operation on the 
input data upon execution of each of the operation processes in various types by the operation 
processing unit 40. Herein, a function necessary for the batch process is discussed with 
consideration to a function to be implemented with the operation processing unit 40. 

Cited as a function necessary for the batch process is a data input and output function. 
That is, the batch process requires the function for inputting multiple objective tables accompanied 
by a relation control and the function for outputting the data to the objective tables as the data input 
and output function. 

Also, a data structure transformation function is cited as a function necessary for the batch 
process. In other words, the patch process requires the function for transforming the data structure 
into the output data structure, as the data structure transformation function. 

Furthermore an operation function between the data items, i.e., the rows in the single 
record, is cited as a function necessary for the batch process. That is, the batch process requires the 
extraction condition function for extracting the input data corresponding to the processing object, the 
code conversion condition for converting the code into the code of the output data in a case where 
the data item of the input data contains the code, and the derivation operation function under 
conditions such as a four arithmetic operation or various function operations, as the operation 
function between the data items. 

Yet further, an operation function between columns, i.e., the records, is cited as a function 
necessary for the batch process. That is, the batch process necessitates a management unit 
operation function for grouping and outputting the data items serving as a factor, such as, e.g., a 
store, a customer, or the like, as each management unit for expressing an output unit of the output 
data. The batch process further requires an operation function of the category hierarchy as an 
operation function between the records, to make the operation performable under the condition that, 
for example, such industrial classifications as, e.g., the agricultural industry, the fishing industry, and 
the like are grouped as a single industrial classification code such as the primary industry. Further, 
the batch process requires a group operation function for performing a group operation such as a 
summation process of the parent-child relationship existing in the input data, as the operation 
function between the records. Yet further, the batch process necessitates an extraction operation 
function with a condition issuance such as four arithmetic operations, various function operations, or 
the like, using units of operation and aggregation, as the operation function between the records, as 
in the case of performing the operation for each transaction number and an aggregation operation for 
each customer unit. 
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Furthermore, a time series updating and operation function is necessary for the batch 
process. That is, the batch process necessitates the time series updating function, a past value 
setting function, a comparison operation function, a past correction function, and the like. 

Herein, the batch processing apparatus can enhance the speed of the process through the 
structure in which the metadata and the data to be processed are developed in the memory 100, as 
described above. The batch processing apparatus, however, has difficulty developing the data in 
the memory 100 due to the large data amount in a case of the operation process between the data 
over multiple instances in a management unit, as in the case of the group operation and the time 
series operation described above, even though the batch processing apparatus can develop and 
process in the memory 1 00 the data in the single instance in the management unit because of the 
limited data amount. 

The batch processing apparatus is thus structured in a manner containing three processing 
units, i.e., a normal operation processing unit 150 for performing a normal operation except the 
group operation and the time series operation as described above, a group operation processing unit 
160 for performing a group operation process defined as a group aggregation in the parent-child 
relationship existing in the input data, a time series operation processing unit 1 70 for performing a 
time series operation process for updating the time series data are formed as shown in Fig. 4, as the 
operation processing unit 40 to satisfy all of the functions in various types as described above, in 
spite of developing and processing the data in the memory 100, and further that the data are 
intermediately created between the group operation process and the time series operation process. 
In the batch processing apparatus, the normal operation processing unit is broadly divided into a 
summary operation processing unit for performing a summary operation process produced upon 
creation of the summary data and a specific operation processing unit for performing a specific 
operation process produced upon creation of the specific data, which are not illustrated herein. 

In addition, the summary data, an example of which is shown in Fig. 5, are defined as a 
cross -tabulation table of a summary summarized by branch office, created as the output data (user's 
view) based on the input data as a source, which are defined as the branch table configured with 
information concerning a branch office number, a branch office name, a branch office address, a 
service shop display, and the like, a customer table configured with information concerning a 
customer number, a name, an address, an industrial classification code, a branch office number, a 
contract date, and the like, and a transaction table configured with information concerning a 
transaction number, a customer number, a product code, a transaction code, a transaction money 
amount, and the like. It is to be noted that the user's view is a designed specification at the time of 
an output display on a display screen but may correspond to or may be partially different from a 
format of the output data to be actually output as the data. An example will be given later 
explaining a relation between the user's view and the output data. 
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The specific data are defined as a customer-oriented specification and the like created as 
the output data (user's view) based on the input data as a source, which are defined as the branch 
office table configured with information concerning a branch office number, a branch office name, a 
branch office address, a branch office type, an area code, and the like, the customer table configured 
with information concerning a customer number, a name, an address, an industrial classification, a 
branch office number, an outstanding balance, and the like, the transaction table configured with 
information a transaction number, an account day, an account classification, a transaction money 
amount, a customer number, and the like, as shown in Fig. 6. 

In the batch processing apparatus, the normal operation processing unit 1 50, the group 
operation processing unit 1 60, and the time series operation processing unit 1 70, as described above, 
form the process flow in series with one another, as shown in Fig. 7. In the operation processing 
unit 40, it is to be noted that the group operation processing unit 1 60 and the time series operation 
processing unit 1 70 out of those three processing units are executed only when existing in the 
process created as metadata MD. 

Herein, the input data as shown in Fig. 4 corresponds to a source data or an intermediate 
file in Fig. 7 whereas the output data in Fig. 4 corresponds to an intermediate file or an output file 
shown in Fig. 7. In other words, in the data processing apparatus, the output data in the single 
process flow in series can be defined in the metadata, as the input data in another process flow in 
series, and thus a network for the process can be constructed. 

In concrete terms, the normal operation processing unit 150 includes a metadata 
acquisition unit 151 for acquiring the metadata MD, an input unit 152 for a source file SF as the 
input data, a normal operation unit 153 for performing a normal operation, and an output unit 154 for 
outputting the intermediate file MF1 as shown in Fig. 7. Furthermore, the group operation 
processing unit 1 60 includes a metadata acquisition unit 1 6 1 for acquiring the metadata MD, an 
input unit 162 for inputting the intermediate file MFi as the input data, a group operation unit 163 
for performing the group operation, and an output unit 164 for outputting the intermediate file MF 2 
as the output data. Furthermore, the time series operation processing unit 1 70 includes a metadata 
acquisition unit for acquiring the metadata MD, an input unit 1 72 for inputting the intermediate file 
MF 2 , a time series operation unit 1 73 for performing the time series operation, and an output unit 
1 74 for outputting the output file OF serving as the output data. 

In the operation processing unit 40 configured with those three processing units, the output 
data created in the normal operation process are used in the group operation process, and further, in a 
case where the output data created in the group operation process are used in the time series 
operation process, the data are transferred between the operation processes as described hereinafter. 

That is, in the operation processing unit 40, the predetermined operation is performed 
based on the metadata MD by the normal operation unit 1 53 and the single intermediate file MFi 
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defined as the output data is output from the output unit 1 54 where the metadata MD of the normal 
operation processing unit 150 are input in the metadata acquisition unit 151 whereas one or more 
source files SF defined as the input data are input in the input unit 152. 

In the operation processing unit 40, the predetermined group operation is subsequently 
performed based on the metadata MD by the group operation unit 163 and the single intermediate 
file MF 2 as the output data are output from the output unit 1 64 where the metadata MD are input in 
the metadata acquisition unit 1 61 in the group operation processing unit while the single 
intermediate file MFi output from the output unit 154 in the output operation processing unit 150 or 
the source file set with the group information, not shown, are input as the input data in the input unit 
162. 

In the operation processing unit 40, the predetermined time series operation is performed 
based on the metadata MD by the time series operation unit 1 73 and the one or more output files 
OFs are output as the output data, from the output unit 1 74 where the metadata MD are input in the 
metadata acquisition unit 171 in the time series operation processing unit 170 while the single 
intermediate file MF 2 output from the output unit 164 in the group operation processing unit 160 or 
the intermediate file output from the output unit 154 in the normal processing unit 150, not shown, is 
input as the input data in the input unit 152. 

As described above, in the batch processing apparatus, the output data created in the 
normal operation process are used in the group operation process, and further, the network of the 
process is structured so that the output data created in the group operation process are used in the 
time series operation process. In the batch processing apparatus, furthermore, one or more output 
data are created and output without outputting the intermediate data in a case where only the normal 
operation process is needed. On the other hand, where the process is shifted to another in the batch 
processing apparatus, the intermediate data are to be created but one set is enough even where 
multiple sets of the output data are to be eventually created. 

Furthermore, in the batch processing apparatus, for example, process flows are 
respectively produced for classifications such as an arbitrary business service unit, a processing 
timing (processing cycle) such as a day, a month, or the like, a management unit for specifying an 
output unit of the output data concerning a shop, a customer, or the like, and specific data or the 
summary data are created. The metadata can be defined so that the output data in the 
aforementioned process flows are used as the input data in other process flows. 

In the batch processing apparatus, for example, the metadata are defined in a manner to 
produce a process flow as shown in Fig. 8 in a case of creating data concerning "daily 
transaction-specific particulars about business service oo", "daily branch office-specific summary 
about business service oo", "monthly branch office-specific summary about business service oo", 
"monthly customer-specific particulars about business service AA", "daily customer-specific 
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particulars about business service □□", and "daily customer-specific summary about business service 

OCT. 

That is, the batch processing apparatus creates the data concerning "daily branch 
office-specific summary about business service oo" by producing as a process flow for each 
management unit and cycle, the specific operation process and the group operation process with the 
output data created in the specific operation process, defined as the input data, as shown in the first 
line in Fig. 8. 

The batch processing apparatus creates the data concerning "daily branch office-specific 
summary about business service oo" by producing as a process flow for each management unit and 
cycle, the summary operation process, the group operation process with the output data created in 
the summary operation process, defined as the input data, and the time series operation process with 
the output data created in the group operation process, defined as the input data, as shown in the 
second line in Fig. 8. In this situation, the metadata are defined in the batch processing apparatus in 
a manner to use as the input data for the summary operation process, the output data created in the 
specific operation process performed at the time of creating the data concerning "daily 
transaction-specific particulars about business service oo". 

The batch processing apparatus, furthermore, creates the data concerning "monthly branch 
office-specific summary about business service oo" by producing as a process flow for each 
management unit and cycle, the summary operation process and the time series operation process 
with the output data created in the summary operation process, defined as the input data, as shown in 
the third line in Fig. 8. 

The batch processing apparatus creates the data concerning "monthly customer-specific 
summary about business service AA" by producing as a process flow for each management unit and 
cycle, the specific operation process, the group operation process with the output data created in the 
specific operation process, defined as the input data, and the time series operation process with the 
output data created in the group operation process, defined as the input data, as shown in the fourth 
line in Fig. 8. 

Furthermore, the batch processing apparatus creates the data concerning "daily 
custom-specific particulars about business service □□" by producing the specific operation process 
as a process flow for each management unit and cycle, as shown in the fifth line in Fig. 8. 

Yet further, the batch processing apparatus creates the data concerning "daily 
customer-specific summary about business service □□" by producing the summary operation process 
as a process flow for each management unit and cycle, as shown in the sixth line in Fig. 8. 

As described above, in the batch processing apparatus, the process flows are respectively 
produced for the management units and the cycles, and the network of various processes can be 
structured by defining the metadata in a manner to use the output data in the process flows as the 
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input data in another process flow. 

Next, contents of the metadata produced for each operation process in the batch processing 
apparatus formed based on a conception of the aforementioned processing are explained in detail 
while processing operation contents of each operation process are further described. 

A case of the summary operation process is explained first. 

In the batch processing apparatus, the repository 30 supplies each type of metadata to a 
summary operation processing unit 150i for performing the summary operation process structured as 
shown in Fig. 9 to implement the summary operation process. 

Herein, a summary operation unit 153i corresponding to the normal operation unit 153 in 
the normal operation processing unit 150 previously shown in Fig. 7 has an extraction condition 
judging unit 201 forjudging an extraction condition, a code conversion unit 202 for converting a 
code, a derivation operation unit 203 for performing a derivation operation with a condition such as 
a four arithmetic operation or various function operations, a category operation unit 204 for 
performing a category operation based on a hierarchy between categories defined in the metadata 
upon creation of the summary data of multidimensional and multi-level hierarchy, a category 
operation unit based derivation operation unit 205 for performing the derivation operation after the 
category operation by the category operation unit 204 to create the summary data of the 
multidimensional and multi-level hierarchy, and a data structure transformation unit 206, as shown 
in Fig. 9. 

Furthermore, the batch processing apparatus produces as the metadata necessary for the 
summary operation process, in the repository 30, interface metadata indicating various buffers or a 
relation of links between those buffers as described later, input and output information metadata 
indicating the input data and the output data, extraction condition metadata indicating an extraction 
condition expression expressed with the data item of the input data as a factor, code conversion 
metadata indicating contents of the code conversion for converting the value of the data item of the 
input data into the code of the output data and the conversion method, derivation operation metadata 
indicating a derivation operation expression for expressing the output data derived based on the data 
item of the input data, category operation metadata indicating the category operation based on the 
hierarchy between the categories in a case of creation of the summary data of the multidimensional 
and multi-level hierarchy, category operation based derivation operation metadata indicating the 
derivation operation expression after the category operation based on the hierarchy between the 
categories in a case of creation of the summary data of the multidimensional and multi-level 
hierarchy, calculation area metadata indicating a calculation buffer as an area for holding the 
calculated result as described later, and data structure transformation metadata indicating 
transformation of the data structure into the output data structure. In the batch processing apparatus, 
all of these sets of metadata are supplied through the metadata acquisition unit 1 5 1 to the units, 
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respectively. 

In the batch processing apparatus, the interface metadata are first supplied through the 
metadata acquisition unit 151 to the input unit 152, the summary operation unit 153i, and the output 
unit 1 54, and various buffers or a relation of links between those buffers are clearly indicated based 
on the interface metadata. 

Furthermore, in the batch processing apparatus, the input and output information metadata 
are supplied through the metadata acquisition unit 151 to the input unit 152 and the output unit 154, 
and the information on the input data or output data, or the management unit or relations between the 
multiple sets of data are clearly indicated based on the input and output information metadata. 

In the batch processing apparatus, the extraction condition metadata are supplied to the 
extraction condition judging unit 201 through the metadata acquisition unit 151, and the extraction 
condition is judged based on the extraction condition metadata. 

Furthermore, in the batch processing apparatus, the code conversion metadata are supplied 
to the code conversion unit 202 through the metadata acquisition unit 151, and the code is converted 
based on the code conversion metadata. 

In the batch processing apparatus, the derivation operation metadata are supplied to the 
derivation operation unit 203 through the metadata acquisition unit 151, and the derivation operation 
is performed based on the derivation operation metadata. 

In the batch processing apparatus, the category operation metadata are supplied to the 
category operation unit 204 through the metadata acquisition unit 151, and the category operation is 
performed based on the category operation metadata. 

Yet further, in the batch processing apparatus, the calculation area metadata are supplied to 
the category operation unit 204 through the metadata acquisition unit 151, and the calculation buffer 
is clearly indicated based on the category operation metadata. 

In the batch processing apparatus, the category operation based derivation operation 
metadata are supplied to the category operation based derivation operation unit 205 through the 
metadata acquisition unit 151, and the derivation operation is performed after the category operation 
based on the category operation based derivation operation metadata. 

In the batch processing apparatus, furthermore, the data structure transformation metadata 
are supplied to the data structure transformation unit 206 through the metadata acquisition unit 151, 
and the data are transformed into the output data in a structure based on the data structure 
transformation metadata. 

The summary operation processing unit 150i for performing the process based on various 
metadata as described above executes a series of procedural steps as shown in Fig. 10, thereby being 
able to implement the summary operation process. 

First, the summary operation processing unit 150i acquires various metadata from the 
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repository 30 at the step SI, as shown in Fig. 10, and develops the metadata in the memory 100 
previously shown in Fig. 3, thereby developing in the memory 100 an input buffer for holding the 
input data, an intermediate buffer for processing the data, an output buffer for holding the output 
data, and a calculation buffer for holding a calculated result, based on the interface metadata at the 
step S2. 

The summary operation processing unit 150i reads the input data based on the input and 
output information metadata at the step S3, and sets the input data in the input buffer developed in 
the memory 100. In addition, the summary operation processing unit 1 50 t develops multiple input 
buffers in the memory 100 and sets the multiple sets of the input data in each of the input buffers in a 
case of inputting the multiple sets of the input data. 

Subsequently, the summary operation processing unit 1 50 t makes a judgment at the step 
S5, as to whether the process is performed for all the input data. Herein, the summary operation 
processing unit 1 50i shifts the process to the step S5 in a case where the process is not yet performed 
for all the input data. On the other hand, the summary operation processing unit 150i shifts the 
process to the step SI 2 in a case where the process is already performed for all the input data. 

The summary operation processing unit 1 50i judges the extraction condition based on the 
extraction condition metadata using the extraction condition judging unit 201 at the step S5 in a case 
of making a judgment at the step S4, where the process is not performed for all the input data. 

The summary operation processing unit 150i repeats the process from the step S3 without 
processing the input data in a case of making a judgment at the step S6 that the extraction condition 
is not satisfied. 

The summary operation processing unit 150i, on the other hand, makes a judgment at the 
step S7 as to whether a value of the management unit is changed or not, in a case of making a 
judgment at the step S6 that the extraction condition is satisfied. 

Herein, the summary operation processing unit 150j shifts the process to the step S12 upon 
judgment at the step S7 that a value of the management unit is changed and performs using the 
category operation based derivation operation 205, the derivation operation after the category 
operation, based on the category operation based derivation operation metadata, thereby setting the 
result thereof in the calculation buffer developed in the memory 100. 

The summary operation processing unit 150i sets the contents of the calculation buffer in 
the output buffer developed in the memory 100 at the step SI 3, and outputs contents of the output 
buffer into the database at the step SI 4. It is to be noted that the summary operation processing 
unit 150i develops multiple output buffers in the memory 100 in a case of outputting multiple sets of 
the output data, and transforms the data into the output data in structure by establishing associations 
between the calculation buffer and the multiple output buffers based on the data structure 
transformation metadata using the data structure transformation unit 206. The summary operation 
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processing unit 150] then shifts the process to the step S8. 

On the other hand, the summary operation processing unit 1 50i shifts the process to the 
step S8 upon judgment at the step S7 that a value of the management unit is not changed. The 
summary operation processing unit 150i sets the contents of the input buffer in the intermediate 
buffer developed in the memory 100 at the step S8, converts the code based on the code conversion 
metadata using the code conversion unit 202 at the step S9 5 and sets the result thereof in the 
intermediate buffer. 

The summary operation processing unit 150i subsequently performs the derivation 
operation based on the derivation operation metadata using the derivation operation unit 203 at the 
step S10, and further adds the result thereof to update the intermediate buffer. 

The summary operation processing unit 150] performs the category operation based on the 
category operation metadata and the calculation area metadata using the category operation unit 204 
at the step SI 1, and adds the result thereof to further update the calculation buffer, thereby repeating 
the process from the step S3. 

The summary operation processing unit 150] repeats the procedural steps as described 
above, and performs the derivation operation after the category operation using the category 
operation based derivation operation unit 205 at the step SI 2, thereby adding the result thereof to 
update the calculation buffer developed in the memory 100, in a case of judging that the process is 
performed for all the output data at the step S4. 

After setting the contents of the calculation buffer at the step SI 3, the summary operation 
processing unit 1 50! outputs the contents of the output buffer as the final output data into the 
database at the step SI 4, thereby terminating this series of processes. In a case of outputting 
multiple sets of the output data, the summary operation processing unit 150i develops multiple 
output buffers in the memory 100 and establishes associations between the calculation buffer and the 
multiple output buffers based on the data structure transformation metadata to transform the data 
structure into the output data structure by using the data structure transformation unit 206. 

The summary operation processing unit 150i executes a series of procedural steps in this 
manner, thereby being able to implement the summary operation process. 

That is, the summary operation processing unit 150i develops various metadata in the 
memory 100 upon acquisition of these metadata from the repository 30 where the summary 
operation process is started or started as a process to be subsequently started under the control of the 
process management operating unit 60. The summary operation processing unit 150j acquires the 
management unit based on the input and output information metadata in accordance with 
management unit acquisition order, reads the records necessary for the input data in the input buffer 
based on the input and output information metadata and the extraction condition metadata in 
accordance with an input order of the data as a processing object, and thereafter sets the necessary 
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data items from the input buffer into the intermediate buffer. Where converting the code based on 
the code conversion metadata in accordance with a code conversion order, the summary operation 
processing unit 150 s sets the result thereof in the intermediate buffer, performs the derivation 
operation based on the derivation operation metadata in accordance with a derivation operation order, 
and adds the result to update the intermediate buffer until the management unit is changed. 
Furthermore, the summary operation processing unit 150i performs the category operation based on 
the category operation metadata and the calculation area metadata in accordance with a category 
operation instruction, adds the result thereof to update the intermediate buffer until the management 
unit is changed, performs the derivation operation after the category operation based on the category 
operation based derivation operation metadata in accordance with a derivation operation order after 
the category operation subsequent to change of the management unit, and then sets the result thereof 
in the calculation buffer. 

The summary operation processing unit 150i sets the contents of the calculation buffer into 
the output buffer based on the data structure transformation metadata upon reception of an output 
buffer setting order at every change of the management unit, and writes the contents of the output 
buffer in the intermediate data or the multiple sets of the output data classified by objective, based on 
the output information metadata at every change of the management unit, in accordance with a data 
output order. 

As described above, the summary operation processing unit 150i can create the summary 
data of a multidimensional and multi-level hierarchy by executing the summary operation process 
based on the various metadata. 

A case of the specific operation process is explained next. 

In the batch processing apparatus, the repository 30 supplies each type of metadata to a 
specific operation processing unit 1502 for performing the specific operation process structured as 
shown in Fig. 1 1 to implement the specific operation process. 

Herein, a specific operation unit 1532 corresponding to the normal operation unit 153 in the 
normal operation processing unit 150 previously shown in Fig. 7 has an extraction condition judging 
unit 251 forjudging an extraction condition, a code conversion unit 252, a derivation operation unit 
253 for performing an derivation operation with a condition such as a four arithmetic operation or 
various function operation, and a data structure transformation unit 254 for converting the data 
structure in the output data structure. 

Furthermore, the batch processing apparatus produces as the metadata necessary for the 
specific operation process, in the repository 30, the interface metadata indicating various buffers or a 
relation of links between those buffers, the input and output information metadata indicating the 
input data and the output data, extraction condition metadata indicating an extraction condition 
expression expressed with the data item of the input data as a factor, the code conversion metadata 
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indicating contents of the code conversion for converting the value of the data item of the input data 
into the code of the output data and the conversion method, the derivation operation metadata 
indicating a derivation operation expression for expressing the output data derived based on the data 
item of the input data, and the data structure transformation metadata indicating transformation of 
the data structure into the output data structure. In the batch processing apparatus, all of these sets 
of metadata are supplied through the metadata acquisition unit 1 5 1 to the units, respectively. 

In the batch processing apparatus, the interface metadata are first supplied through the 
metadata acquisition unit 151 to the input unit 152, the specific operation unit 153 2 , and the output 
unit 154, and various buffers or a relation of links between those buffers are clearly indicated based 
on the interface metadata. 

Furthermore, in the batch processing apparatus, the input and output information metadata 
are supplied through the metadata acquisition unit 1 5 1 to the input unit 1 52 and the output unit 1 54, 
and the information on the input data or output data, or the management unit or a relation between 
multiple sets of data is clearly indicated based on the input and output information metadata.In the 
batch processing apparatus, the extraction condition metadata are supplied to the extraction 
condition judging unit 251 through the metadata acquisition unit 151, and the extraction condition is 
judged based on the extraction condition metadata. 

Furthermore, in the batch processing apparatus, the code conversion metadata are supplied 
to the code conversion unit 252 through the metadata acquisition unit 151, and the code is converted 
based on the code conversion metadata. 

In the batch processing apparatus, the derivation operation metadata are supplied to the 
derivation operation unit 253 through the metadata acquisition unit 151, and the derivation operation 
is performed based on the derivation operation metadata. 

In the batch processing apparatus, fiirthermore, the data structure transformation metadata 
are supplied to the data structure transformation unit 254 through the metadata acquisition unit 151, 
and the data are transformed into the output data in a structure based on the data structure 
transformation metadata. 

The specific operation processing unit 1 502 for performing the process based on various 
metadata as described above executes a series of procedural steps as shown in Fig. 12, thereby being 
able to implement the specific operation process. 

First, the specific operation processing unit 150 2 acquires various metadata from the 
repository 30 at the step S21, as shown in Fig. 12, and develops the metadata in the memory 100, 
thereby developing in the memory 100 the input buffer for holding the input data, the intermediate 
buffer for processing the data, the output buffer for holding the output data, and the calculation 
buffer for holding a calculated result, based on the interface metadata at the step S22. 

The specific operation processing unit 1 50 2 reads the input data based on the input and 
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output information metadata at the step S23, and sets the input data in the input buffer developed in 
the memory 1 00. In addition, the specific operation processing unit 1 50? develops multiple input 
buffers in the memory 1 00 and sets the multiple sets of the input data in each of the input buffers in a 
case of inputting the multiple sets of the input data. 

Subsequently, the specific operation processing unit 1502 makes a judgment at the step S24, 
as to whether the process is performed for all the input data. Herein, the specific operation 
processing unit 1502 shifts the process to the step S25 in a case where the process is not yet 
performed for all the input data. On the other hand, the specific operation processing unit 1 5O2 
shifts the process to the step S3 1 upon judgment that the process is already performed for all the 
input data. 

The specific operation processing unit 1 50 2 judges the extraction condition based on the 
extraction condition metadata using the extraction condition judging unit 25 1 at the step S25 in a 
case of making a judgment at the step S24, that the process is not performed for all the input data. 

The specific operation processing unit 1 50 2 repeats the process from the step S23 without 
processing the input data in a case of making a judgment at the step S26 that the extraction condition 
is not satisfied. 

On the other hand, the specific operation processing unit 150 2 makes a judgment at the 
step S27 as to whether a value of the management unit is changed or not, in a case of making a 
judgment at the step S26 that the extraction condition is satisfied. 

Herein, the specific operation processing unit 150 2 shifts the process to the step S3 1 upon 
judgment at the step S27 that a value of the management unit is changed, and sets the contents of the 
intermediate buffer developed in the memory 1 00 in the output buffer developed in the same 
memory 100, thereby outputting contents of the output buffer into the database at the step S32. The 
specific operation processing unit 150 2 shifts the process to the step S28. It is to be noted that the 
specific operation processing unit 150 2 develops the multiple output buffers in the memory 100 in a 
case of outputting the plural sets of the output data, and transforms the data into the output data in 
structure by establishing associations between the calculation buffer and the multiple output buffers 
based on the data structure transformation metadata using the data structure transformation unit 254. 

On the other hand, the specific operation processing unit 1 50 2 shifts the process to the step 
S28 upon judgment at the step S27 that a value of the management unit is not changed. The 
specific operation processing unit 1 50 2 sets the contents of the input buffer in the intermediate buffer 
at the step S28, converts the code based on the code conversion metadata using the code conversion 
unit 252 at the step S29, and sets the result thereof in the intermediate buffer. 

The specific operation processing unit 150 2 subsequently performs the derivation operation 
based on the derivation operation metadata using the derivation operation unit 253 at the step S30, 
and further adds the result thereof to update the intermediate buffer, thereby repeating the process 
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from the step S23. 

The specific operation processing unit 1 50? repeats the procedural steps as described above 
and outputs, in a case of judging that the process is performed for all the output data at the step S24, 
the contents of the output buffer as the final output data into the database at the step S32, to 
terminate this series of processes after setting the contents of the intermediate buffer into the output 
buffer at the step S31 . It is to be noted that the specific operation processing unit 150 2 develops the 
multiple output buffers in the memory 100 in a case of outputting the multiple sets of the output data, 
and transforms the data into the output data in structure by establishing associations between the 
intermediate buffer and the multiple output buffers based on the data structure transformation 
metadata using the data structure transformation unit 254. 

The specific operation processing unit 150 2 executes a series of procedural steps as shown 
in Fig. 10, thereby being able to implement the specific operation process. 

That is, the specific operation processing unit 150i develops various metadata in the 
memory 1 00 upon acquisition of these metadata from the repository 30 where the specific operation 
process is started or started as a process to be subsequently started under the control of the process 
management operating unit 60. The specific operation processing unit 150 2 acquires the 
management unit based on the input and output information metadata in accordance with a 
management unit acquisition order, reads the records necessary for the input data in the input buffer 
based on the input and output information metadata and the extraction condition metadata in 
accordance with an input order of the data as a processing object, and thereafter sets the necessary 
data items from the input buffer into the intermediate buffer. Where converting the code based on 
the code conversion metadata in accordance with a code conversion order, the specific operation 
processing unit 150 2 sets the result thereof in the intermediate buffer, performs the derivation 
operation based on the derivation operation metadata in accordance with a derivation operation order, 
and adds the result to update the intermediate buffer until the management unit is changed. 

The specific operation processing unit 1 50 2 sets the contents of the intermediate buffer into 
the output buffer based on the data structure transformation metadata upon reception of an output 
buffer setting order at every change of the management unit, and writes the contents of the output 
buffer in the intermediate data or the multiple sets of the output data classified by objective, based on 
the output information metadata at every change of the management unit, in accordance with a data 
output order. 

As described above, the specific operation processing unit 1 50 2 can create the specific data 
by executing the specific operation process based on the various metadata. 
A case of the group operation process is explained next. 

In the batch processing apparatus, the repository 30 supplies each type of metadata to a 
group operation processing unit 160 for performing the group operation process structured as shown 
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in Fig. 13 to implement the group operation process. 

Herein, the aforementioned group operation unit 163 has a group operation unit 301 for 
performing a group operation for a summation process of the parent-child relationship existing in the 
input data, a group operation based derivation operation unit 302 for performing a derivation process 
after the group operation by the group operation unit 301, and a data structure transformation unit 
303 for transforming the data structure into the output data structure. 

Furthermore, the batch processing apparatus produces as the metadata necessary for the 
specific operation process in the repository 30, the interface metadata indicating various buffers or a 
relation of links between those buffers, the input and output information metadata indicating the 
input data and the output data, group operation metadata indicating details of the group operation, 
group operation based derivation operation metadata indicating the derivation operation after the 
group operation, and data structure transformation metadata indicating structure transformation to 
the output data. In the batch processing apparatus, all of these sets of metadata are supplied 
through the metadata acquisition unit 161 to the units, respectively. 

In the batch processing apparatus, the interface metadata are first supplied through the 
metadata acquisition unit 161 to the input unit 162, the group operation unit 163, and the output unit 
1 64, and various buffers or a relation of links between those buffers are clearly indicated based on 
the interface metadata. 

Furthermore, in the batch processing apparatus, the input and output information metadata 
are supplied through the metadata acquisition unit 161 to the input unit 162 and the output unit 164, 
and the information on the input data or output data, or the management unit or a relation between 
the multiple sets of data is clearly indicated based on the input and output information metadata. 

In the batch processing apparatus, the group operation metadata are supplied to the group 
operation unit 301 through the metadata acquisition unit 161, and the group operation is performed 
based on the group operation metadata. 

In the batch processing apparatus, furthermore, the group operation based derivation 
operation metadata are supplied to the group operation based derivation operation unit 302 through 
the metadata acquisition unit 161, and the derivation operation is performed after the group 
operation, based on the group operation based derivation operation metadata. 

In the batch processing apparatus, yet further, the data structure transformation metadata 
are supplied to the data structure transformation unit 303 through the metadata acquisition unit 161, 
and the data are transformed into the output data in a structure based on the data structure 
transformation metadata. 

The group operation processing unit 160 for performing the process based on various 
metadata as described above executes a series of procedural steps as shown in Fig. 14, thereby being 
able to implement the group operation process. 
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First, the group operation processing unit 1 60 acquires various metadata from the 
repository 30 at the step S41, as shown in Fig. 14, and develops the metadata in the memory 100, 
thereby developing in the memory 1 00 the input buffer for holding the input data, the intermediate 
buffer for processing the data, the output buffer for holding the output data, and the calculation 
buffer for holding a calculated result, based on the interface metadata at the step S42. 

The group operation processing unit 160 reads the input data based on the input and 
output information metadata at the step S43, and sets the input data in the input buffer developed in 
the memory 100. In addition, the group operation processing unit 160 develops the multiple input 
buffers in the memory 100 and sets the multiple sets of the input data in each of the input buffers in a 
case of inputting the multiple sets of the input data. 

Subsequently, the group operation processing unit 160 makes a judgment at the step S44, 
as to whether the process is performed for all the input data. Herein, the group operation 
processing unit 1 60 shifts the process to the step S45 in a case where the process is not yet 
performed for all the input data. On the other hand, the group processing unit 1 60 terminates a 
series of procedural steps upon judgment that the process is already performed for all the input data. 

In a case of judgment that the process is not performed for all the input data at the step S44, 
the group operation processing unit 160 acquires at the step S45, data items of the input data for 
identifying the parent-child relationship and a calculation method from the group operation metadata, 
for the purpose of group calculation in the parent-child relationship, thereby making a judgment at 
the step S46 as to whether there is a parent-child relationship based on the acquired information. 

In a case of judgment at the step S46 that there is not a parent-child relationship, the group 
operation processing unit 160 shifts the operation to the step S54, performs the derivation operation 
based on the group operation based derivation operation metadata using the group operation based 
derivation operation unit 302 at the step S55 after setting the contents of the input buffer into the 
output buffer developed in the memory 100, and sets the result of the derivation operation in the 
output buffer. It is to be noted that group operation processing unit 1 60 develops the multiple 
output buffers in the memory 100 in a case of outputting the multiple sets of the output data, and 
transforms the data into the output data in structure by establishing associations between the 
intermediate buffer and the multiple output buffers based on the data structure transformation 
metadata using the data structure transformation unit 303. 

The group operation processing unit 160 then outputs the contents of the output buffer to 
the database at the step S56, and repeats the process from the step S43. 

On the other hand, the group operation processing unit 160 shifts the process to the step 
S49 in a case of judgment at the step S46 that there is a parent-child relationship, and reads the group 
summation record to make a judgment as to whether there is the group summation record. 

Herein, the group operation processing unit 160 shifts the process to the step S49 in a case 
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of making a judgment of the non-existence of the group summation record at the step S48, and 
performs the group operation based on the group operation metadata using the group operation unit 
301 at the step S50 after setting the contents of the input buffer in the intermediate buffer developed 
in the memory 100, thereby setting the result of the group operation in the intermediate buffer to 
shift the process to the step S53. 

On the other hand, the group operation processing unit 1 60 shifts the process to the step 
S5 1 in a case of making a judgment of the existence of the group summation record at the step S48. 
The group operation processing unit 160 sets the contents of the group summation record in the 
intermediate buffer at the step S5 1 , and performs the group operation based on the group operation 
metadata using the group operation unit 301 at the step S50 after adding the value of the input data 
to update the intermediate buffer, thereby setting the result of the group operation in the intermediate 
buffer to shift the process to the step S53. 

The group operation processing unit 1 60 outputs the created contents of the intermediate 
buffer to the database at the step S53 to set the contents of the input buffer to the output buffer at the 
step S54. It is to be noted that the group operation processing unit 160 develops, in a case of 
outputting the multiple sets of the output data, the multiple output buffers in the memory 100 and 
transforms the data into the output data in structure by establishing associations between the 
intermediate buffer and the multiple output buffers based on the data structure transformation 
metadata using the data structure transformation unit 303. 

The group operation processing unit 1 60 performs the derivation operation after the group 
operation, by using the group operation based derivation operation unit 302 at the step S55, thereby 
outputting the contents of the output buffer at the step S56 to repeat the process from the step S43. 

The group operation processing unit 1 60 executes a series of procedural steps as described 
above, thereby being able to implement the group operation process. 

That is, the group operation processing unit 1 60 develops various metadata in the memory 
100 upon acquisition of these metadata from the repository 30 where the start instruction of the batch 
process is input through the display and operation unit 50 and the group operation process is started 
as a process to be subsequently started under the control of the process management operating unit 
60. The group operation processing unit 160 reads the record necessary for the input data in the 
input buffer based on the input and output information metadata, in accordance with an input order 
of the data as a processing object, and thereafter sets the necessary data items in the intermediate 
data from the input buffer. Where performing the group operation based on the group operation 
metadata in accordance with the group operation order, the group operation processing unit 1 60 sets 
the result of the group operation into the intermediate buffer, and further performs the derivation 
operation after the group operation based on the group operation based derivation operation 
metadata in accordance with the derivation operation order after group operation, thereby setting the 
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result of the derivation operation into the intermediate buffer. 

In response to reception of the setting order to the output buffer, the group operation 
processing unit 160 sets the contents of the input buffer or the intermediate buffer into the output 
buffer based on the data structure transformation metadata, thereby writing the contents of the output 
buffer in the intermediate data or the multiple sets of the output data classified by objective, based on 
the input and output information metadata, in accordance with the data output instruction. 

The group operation processing unit 1 60 can execute the group operation process based on 
various metadata, as described above. 

Lastly, a case of the time-series operation process is explained. 

In the batch processing apparatus, the repository 30 supplies each type of metadata to a 
time-series operation processing unit 1 70 for performing the time-series operation process structured 
as shown in Fig. 1 5 to implement the group operation process. 

Herein, the aforementioned time-series operation unit 1 73 has a time-series operation unit 
351 for performing a time-series operation and a data structure transformation unit 352 for 
transforming the data structure into the output data structure. 

Furthermore, the batch processing apparatus produces as the metadata necessary for the 
time-series operation process in the repository 30, the interface metadata indicating various buffers 
or a relation of links between those buffers, the input and output information metadata indicating the 
input data and the output data, time-series operation metadata indicating the details of the time-series 
operation, and the data structure transformation metadata indicating structure transformation to the 
output data. In the batch processing apparatus, all of these sets of metadata are supplied through 
the metadata acquisition unit 1 7 1 to the units, respectively. 

In the batch processing apparatus, the interface metadata are first supplied through the 
metadata acquisition unit 171 to the input unit 172, the time-series operation unit 173, and the output 
unit 1 74, and various buffers or a relation of links between those buffers are clearly indicated based 
on the interface metadata. 

Furthermore, in the batch processing apparatus, the input and output information metadata 
are supplied through the metadata acquisition unit 1 7 1 to the input unit 1 72 and the output unit 1 74, 
and the information on the input data or output data, or a relation between the multiple sets of data 
are clearly indicated based on the input and output information metadata. 

In the batch processing apparatus, the time-series operation metadata are supplied to the 
time-series operation unit 173 through the metadata acquisition unit 171, and the time-series 
operation is performed based on the time-series operation metadata. 

In the batch processing apparatus, yet further, the data structure transformation metadata 
are supplied to the data structure transformation unit 352 through the metadata acquisition unit 171, 
and the data are transformed into the output data in a structure based on the data structure 
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transformation metadata. 

The group operation processing unit 1 70 for performing the process based on various 
metadata as described above executes a series of procedural steps as shown in Fig. 16, thereby being 
able to implement the time-series operation process. 

First, the time-series operation processing unit 1 70 acquires various metadata from the 
repository 30 at the step S61, as shown in Fig. 16, and develops the metadata in the memory 100, 
thereby developing in the memory 1 00 the input buffer for holding the input data, the intermediate 
buffer for processing the data, the output buffer for holding the output data, and the calculation 
buffer for holding a calculated result, based on the interface metadata at the step S62. 

The time-series operation processing unit 1 70 reads the input data based on the input and 
output information metadata at the step S63, and sets the input data in the input buffer developed in 
the memory 100. In addition, the time-series operation processing unit 1 70 develops the multiple 
input buffers in the memory 1 00 and sets the multiple sets of the input data in each of the input 
buffers in a case of inputting the multiple sets of the input data. 

Subsequently, the time-series operation processing unit 170 makes a judgment at the step 
S64, as to whether the process is performed for all the input data. Herein, the time-series operation 
processing unit 170 shifts the process to the step S65 in a case where the process is not yet 
performed for all the input data. On the other hand, the time-series processing unit 1 70 directly 
terminates a series of procedural steps upon judgment that the process is already performed for all 
the input data. 

In a case of judgment that the process is not performed for all the input data at the step S64, 
the time-series operation processing unit 1 70 acquires at the step S65 information concerning past 
correction data to be acquired from the time-series operation metadata using the time-series 
operation unit 351, thereby making a judgment as to whether the input data are defined as the past 
correction data for making the past correction. 

The time-series operation processing unit 1 70 shifts the process to the step S66 in a case of 
making a judgment that the input data are defined as the past correction data. The time-series 
operation processing unit 170 reads, using the time-series operation unit 351, the record with the past 
date corresponding to the output data as the target to be subject to the past correction, based on the 
time-series operation metadata at the step S66, thereby setting this record into the intermediate 
buffer developed in the memory 100. 

The time-series operation processing unit 1 70 subsequently adds and subtracts a value of 
the record set into the intermediate buffer by using the correction value of the past correction data 
expressed by the time-series operation metadata, using the time-series operation unit 351 at the step 
S67, sets the corrected value into the intermediate buffer, sets the contents of the intermediate buffer 
into the output buffer developed in the memory 100 at the step S68, and outputs the contents of the 
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output buffer into the database at the step S69. It is to be noted that the time-series operation 
processing unit 170 develops the multiple output buffers in the memory 100 in a case of outputting 
the multiple sets of the output data, and transforms the data into the output data in structure by 
establishing associations between the intermediate buffer and the multiple output buffers based on 
the data structure transformation metadata using the data structure transformation unit 352. 

At the step S70, the time-series operation processing unit 1 70 executes a process from the 
step S66 to the step S69 for the records up to the nearest date, and repeats the process from the step 
S63. 

On the other hand, the time-series operation processing unit 1 70 shifts the process to the 
step S71 in a case of making a judgment at the step S65 that the input data are not defined as the past 
correction data, and makes a judgment using the time-series operation unit 351 as to necessity of the 
comparison operation, the past data setting, or the like, based on the time-series operation metadata. 

Herein, the time-series operation processing unit 170 shifts the process to the step S72 in a 
case of making a judgment at the step S71 that the comparison operation, the past data setting, or the 
like is not necessary, and outputs the contents of the output buffer to the database at the step S77 
after setting the contents of the input buffer into the output buffer, thereby repeating the process from 
the step S63. In addition, the time-series operation processing nit 1 70 develops the multiple output 
buffers in the memory 100 in a case of outputting the multiple sets of the output data, and 
transforms the data into the output data in structure by establishing associations between the 
intermediate buffer and the multiple output buffers based on the data structure transformation 
metadata using the data structure transformation unit 352. 

On the other hand, the time-series operation processing unit 1 70 shifts the process to the 
step S73 in a case of making a judgment at the step S71 that the comparison operation, the past data 
setting, or the like is necessary. The time-series operation processing unit 170 executes, using the 
time-series operation processing unit 351, the comparison operation and/or the past data setting 
based on the time-series operation metadata after setting the input contents of the input buffer into 
the intermediate buffer. 

That is, the time-series operation processing unit 170 calculates, using the time-series 
operation unit 351, the comparison value that is equal to a difference between values of the input 
data and the past data at the step S74, thereby setting the comparison value into the intermediate 
buffer. On the other hand, the time-series operation processing unit 1 70 acquires the past data 
using the time-series operation unit 351 at the step S75 to set this value into the intermediate buffer 
in a case of implementing the past data setting. 

After setting the contents of the intermediate buffer into the output buffer at the step S76, 
the time-series operation processing unit 1 70 then outputs the contents of the output buffer to the 
database at the step S77, thereby repeating the process from the step S63. In addition, the 
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time-series operation processing unit 170 develops the multiple output buffers in the memory 100 in 
a case of outputting the multiple sets of the output data, and transforms the data into the output data 
in structure by establishing associations between the intermediate buffer and the multiple output 
buffers based on the data structure transformation metadata using the data structure transformation 
unit 352. 

The time-series operation processing unit 1 70 can implement the time-series operation 
process by executing a series of procedural steps as described above. 

That is, the time-series operation processing unit 170 develops various metadata in the 
memory 100 upon acquisition of these metadata from the repository 30 where the start instruction of 
the batch process is input through the display and operation unit 50 and the group operation process 
is started as a process to be subsequently started under the control of the process management 
operating unit 60. The time-series operation processing unit 1 70 reads the record necessary for the 
input data in the input buffer based on the input and output information metadata, in accordance with 
an input order of the data as a processing object, and thereafter sets the necessary data items in the 
intermediate data from the input buffer. 

Where executing the past data setting based on the past time point and the data item name 
of the value to be set, expressed by the time-series operation metadata, in accordance with the past 
data setting order, the time-series operation processing unit 1 70 sets the result of the past data setting 
into the intermediate buffer. Further, where executing the past data correction based on the past 
time point and the data item name of the value to be corrected, expressed by the time-series 
operation metadata, in accordance with a past data correction order, the time-series operation 
processing unit 1 70 sets the result of the past data correction into the intermediate buffer. 

According to reception of the setting order to the output buffer, the time-series operation 
processing unit 1 70 sets the contents of the intermediate buffer into the output buffer based on the 
data structure transformation metadata, thereby writing the contents of the output buffer in the 
intermediate data or the multiple sets of the output data classified by objective to update those data at 
every change of the management unit, based on the time series holding period defined as a period to 
be held as the time-series data expressed by the time-series operation metadata, and the input and 
output information metadata, while deleting the record that exceeded the time-series holding period. 

As described above, the time-series operation processing unit 170 can execute the 
time-series operation process based on various metadata. 

In the batch processing apparatus, various metadata necessary for each operational step are 
produced, thereby being able to flexibly execute each operational step based on those various 
metadata. 

In addition, in the batch processing apparatus, data dictionary metadata for managing the 
data item name in the aforementioned metadata of various types or user's view information metadata 
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for managing a user's view of the output are not illustrated in the figures especially, but produced 
and registered in the repository 30 prior to execution of each of the procedural steps. The batch 
processing apparatus therefore can produce various metadata, thereby being able to create the output 
data according to the user's view. 

Finally, a case for creating the aforementioned summary data is given and explained as a 
specific process example for the purpose of specifying a processing image of the aforementioned 
batch processing apparatus. Herein, a user specification to be raised is explained first, and a 
detailed example of the metadata required according to the user specification is explained next. 

First, the input data are under the specifications shown in Fig. 17A through Fig. 17C. 

In other words, the input data includes the branch office table, as shown in Fig. 1 7A, 
configured with information concerning a branch office number, a branch office name, a branch 
office address, a branch office type, the East Japan display, the West Japan display, or the like, the 
customer table, as shown in Fig. 17B, configured with information concerning a customer number, a 
branch office number, a name, an address, an area code, an industrial classification code, a company 
size code, a contract date, or the like, and the transaction table, as shown in Fig. 1 7C, configured 
with information concerning a transaction number, a customer number, a product code, a transaction 
code, a transaction money amount, an account day, or the like. The branch office table and the 
customer table of those tables are associated with each other by the branch office number while the 
customer table and the transaction table are associated with each other by the customer number. 

Next, the user's view is defined as the "daily branch office-specific summary about 
business service A" configured with two specifications shown in Fig. 18 and Fig. 19, and those 
summary data are output as a file. 

That is, the first user view with user's view number "1", which will be described later, is 
defined as a cross-tabulation table having as row items, the manufacturing industry, the primary 
industry, the secondary industry, the tertiary industry, large companies in Tokyo, medium and small 
companies, and an inclusive sum, and having as column items, a transaction money amount, 
transactions a through c money amount, transactions d and e money amount, a type-A product 
transaction amount, and a service charge of type-B product. Furthermore, the first user's view has 
headings such as, a date, a branch office number, and a branch office name. The first user's view is 
to be output branch office by branch office. In the first user's view, calculation of "service 
charge=transaction money amount X 0.05" is performed as a calculation item, and a branch office is 
output under condition that a branch office type of a service shop is extracted. Furthermore, 30 
days of the data of the first user's view are held as the time-series data. In other words, the 
aforementioned time-series holding period is defined as 30 days with respect to the first user's view. 

As shown in Fig. 19, the second user view is defined as a cross-tabulation table having as 
row items, product 1, product 2, product 3, product 4, product 5, medium and small companies, and 
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an inclusive sum, and having as column items, a transaction money amount from 0 to 5.000,000 yen, 
a transaction money amount from 5,000,000 yen to 10,000,000 yen, a transaction money amount 
more than 1 0,000,000 yen, a previous day's transaction money amount, and a comparison of the 
previous day's transaction money with that of the end of previous month. The second user's view 
has such headings as, a date, a branch office number, and a branch office name. The second user's 
view is to be output branch office by branch office. In the second user's view, a branch office is 
output under the condition that a branch office type of a service shop is extracted. Furthermore, the 
aforementioned time-series holding period is defined as 30 days with respect to the second user's 
view. 

Next, a relation between each code (category) and a category hierarchy follows 
specifications shown in Fig. 20 through Fig. 25. 

First, an industrial classification code follows a specification as shown in Fig. 20. That is, 
formed as the industrial classification code is each of categories of the agricultural industry, the 
forest industry, the fishing industry, the aquaculture industry, the general industrial machine 
manufacturing industry, the precision machine manufacturing industry, oo manufacturing industry, a 
food product, xxxx 9 a bank, a financing service, and AAA. The fishing industry and the 
aquaculture industry of those are contained in the category hierarchy of the marine industry. The 
agriculture industry, the forest industry, the fishing industry, and the aquaculture industry are 
contained in the category hierarchy of the primary industry. The general industrial machine 
manufacturing industry, the precision machine manufacturing industry, oo manufacturing industry, a 
food product, and xxxx are contained in the category hierarchy of the secondary industry. A bank, 
a financing service, and AAA are contained in the category hierarchy of the tertiary industry. 

Furthermore, an area code follows a specification shown in Fig. 21 . That is, formed as an 
area code is each of categories of Hokkaido, -, Saitama, Chiba, Tokyo, Kanagawa, — , Okinawa, in 
which only Tokyo is contained in the category hierarchy of Tokyo. 

Furthermore, a product code follows a specification shown in Fig. 22. That is, formed as 
a product code are the product 1 , the product 2, the product 3, the product 4, and the product 5, in 
which the product 1, the product 2, the product 3, and the product 4 of those are contained in the 
category hierarchy of type-A product while the product 4 and the product 5 are contained in the 
category hierarchy of type-B product. 

Furthermore, a transaction code follows a specification shown in Fig. 23. That is, formed 
as a transaction code are the transaction a, the transaction b, the transaction c, the transaction d, and 
the transaction e, in which the transaction a, the transaction b, and the transaction c are contained in 
the category hierarchy of 'transactions a through c", while the transaction d and the transaction e are 
contained in the category hierarchy of 'transactions d and e". 

A company size code follows a specification shown in Fig. 24. That is, formed as large 
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companies, medium companies, and small companies, in which the large companies of those are 
contained in the category hierarchy of the large companies while the medium companies and the 
small companies are contained in the category hierarchy of the medium and smallcompanies. 

Furthermore, a money amount hierarchy code follows a specification shown in Fig. 25. 
That is, formed as the money amount hierarchy code is each category of money amount from 0 to 
5,000,000 yen, money amount from 5,000,000 yen to 10,000,000 yen, and money amount more than 
10,000,000 yen. The money amount from 0 to 5,000,000 yen is contained in the category hierarchy 
of "money amount from 0 to 5,000,000 yen. The money amount from 5,000,000 yen to 10,000,000 
yen is contained in the category hierarchy of "money amount from 5,000,000 yen to 10,000,000 
yen". The money amount more than 10,000,000 yen is contained in the category hierarchy of 
"money amount more than 10,000,000 yen". In addition, the money amount hierarchy code is 
created upon judgment based on the transaction money amount. 

Next, a shop table for performing the parent-child display follows a specification shown in 

Fig. 26. 

That is, in the shop table, branch office numbers 001, 002, 003, 004, and 005 are 
respectively assigned to Sapporo branch office, Sendai branch office, Tokyo branch office, Osaka 
branch office, and Fukuoka branch office, and the flag is set such that Sapporo branch office, Sendai 
branch office, and Tokyo branch office correspond to the branch office to which the East Japan 
display is used, while Osaka branch office and Fukuoka branch office correspond the branch office 
to which the West Japan display is used. As a user's view, a judgment is made as to the area display, 
other than a value of each branch office, i.e., as to the East Japan display or the West Japan display, 
which is not illustrated, and the value indicating summation of the East Japan display is output as the 
branch office number 100 whereas the value indicating summation of the West Japan display is 
output as the branch office number 101. 

Furthermore, other specifications concerning the handling of the past correction against 
the held time-series data are necessary.. There is such a specification for the holding of time-series 
that corrects the time-series data according to a case where the past transaction money amount is 
corrected with respect to the transaction on the transaction specification, that is, a case where the 
account day is a date in the past. 

The metadata produced with the metadata input unit 20 according to the aforementioned 
specification and registered in the repository 30 are structured in a manner as described hereinafter. 

The aforementioned metadata concerning the data item name are explained first. It is to 
be noted that the metadata correspond to the data dictionary metadata as mentioned above. 

In particular, registered as the metadata of this type in the repository are the general 
attribute information, the classifying attribute information, the category information, and category 
hierarchy information, as shown in Fig. 27A through Fig. 27D. 
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Set as the general attribute information are the data item names indicating the data items 
not holding the code values such as the branch office number, the customer name and the like, the 
phonetic characters for the data item names, and various other information, as shown in Fig. 27A. 
Set as the classifying attribute information are the data item names indicating data items holding the 
code items such as the product code, the industrial classification code, and the like, the phonetic 
characters for the data item names, and various other information, as shown in Fig. 27B. As shown 
in Fig. 27C, set as the category information are the classifying attribute names indicating the codes 
such as the product code, the industrial classification code, and the like, the category names for 
classifying those classifying attribute names into the categories such as the product 1 , the product 2, 
the agricultural industry, the manufacturing industry, and so on, the phonetic characters for the code 
item names, the code values for the category names, and various other information. Furthermore, 
set as the category hierarchy information are, as shown in Fig. 27D, the classifying attribute names, 
the category names, the category hierarchy names for classifying those category names into the 
hierarchies such as the type-A product, the primary industry, and the like, respectively, and various 
other information. 

In the batch processing apparatus, the metadata having the aforementioned contents are 
created with the metadata input unit 20 and registered in the repository 30, as the metadata 
concerning the data item name. 

The aforementioned metadata concerning the input and the output are explained next. It 
is to be noted that the metadata of this type correspond to the aforementioned input and output 
information metadata. In particular, the file list, the schema about the file, the management unit, 
the list of files used in each process, and the relation list of files used in each process are registered 
in the repository 30, as shown in Fig. 28A through 28E. 

Set as the file list are the business service classifications indicating the classifications of 
the business service previously set, such as the business service A, the table names indicating the 
names of tables defined as a file as the input data, such as the branch office table, the customer table, 
and the transaction table, and the medium type indicating the type of medium in which the file is 
stored, as shown in Fig. 28A. Other than those, information on the DDL (Data Definition 
Language) of various types necessary for control of the relational database, and the like are not 
illustrated but set in the repository 30. Set as the schema about the files are the business service 
classifications, the table names, the column names expressing a name of a column such as the branch 
number, the data attribute that represents the attributes of the data, the data length that represents the 
length, and various other information as shown in Fig. 28B. Set as the management unit are the 
business service classifications, the management unit names indicating the names of the 
management units previously set, such as the branch office, the corresponding files indicating the 
files such as the branch office table corresponding to this management unit, multiple column names 
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as a primary key (PK), and other information of various, as shown in Fig. 28C. Furthermore, as 
shown in Fig. 28D, the business classifications, the cycles indicating the cycle classifications 
previously set, such as the date and the like, the management units, the specification/summary 
indicating either classification that the specific data are created or that the summary data are created, 
the input files indicating the file as the input data such as the branch office tables, the customer 
tables, the transaction tables, and the like, and other information of various types are set as the list of 
the files used in each process. As shown in Fig. 28E, the business service classifications, the cycles, 
the management units, the specification/summary, the file indicating the file to be used, the multiple 
column names as the primary key, and the multiple column names as the foreign key (FK) are set as 
the relation list of the files used in each process. 

In the batch processing apparatus, the metadata having the aforementioned contents are 
produced with the metadata input unit 20 using the data item names previously shown in Fig. 27A 
and Fig. 27B, thereby being registered in the repository 30. Herein, the input and output 
information metadata about the intermediate file used internally or the output file of the user's view 
as a final target are produced at the same time of creation of the interface metadata, the calculation 
area metadata, and the data structure transformation metadata as described later, based on other input 
and output information metadata on the input file already defined, the user's view information 
metadata, and the like. In addition, on the condition that two types of user's views previously 
shown in Fig. 1 8 and Fig. 19 are defined as 'the daily branch office-specific summary about the 
business service oo", in Fig. 28 a through Fig. 28 E "the business service oo", "the data", "the 
branch office", and "the summary" are set to the business service classification, the cycle, the 
management unit, and the specification/summary, respectively. 

Explained next is the metadata concerning "the user's view as a target to be output", which 
is one of the metadata concerning "the output". It is to be noted that the metadata of this type 
correspond to the aforementioned user's view information metadata. 

As shown in Fig. 29A through Fig. 29D, the data structure of the user's view, i.e., the 
structure of the output data to be actually output as the data, is registered in the repository 30. To 
be more specific, the name of the user's view, the heading items of the user's view, the row items of 
the user's view, and the column items of the user's view are registered as the metadata concerning 
"the user's view as a target to be output" in the repository 30. 

Set as the names of the user's view are the business service classification, the cycle, the 
management unit, the specification/summary, the user's view name, the user's view number, the 
time-series holding period, and other information of various types, as shown in Fig. 29A. 
Furthermore, set as the heading items of the user's view are, as shown in Fig. 29B, the business 
service classification, the cycle, the management unit, the specification/summary, the user's view 
number, the attribute name indicating the attributes such as the date, the branch office number, the 
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branch office name, and the like, and other information of various types. As shown in Fig. 29C, the 
business service classification, the cycle, the management unit, the specification/summary, the user's 
view number, the general attribute name indicating values such as the transaction money amount or 
the like, the classifying attribute name, the category name, and other information of various types are 
set as the row items of the user's view. Furthermore, set as the column items of the user's view are 
the business service classification, the cycle, the management unit, the specification/summary, the 
user's view number, the classifying attribute name, the category name, and other information of 
various types, as shown in Fig. 29D. 

In the batch processing apparatus, as the metadata concerning 6t the output objective of the 
user's view", the metadata configured with the contents as shown in Fig. 27A and 27B are produced 
with the metadata input unit 20, using the data item names previously shown in Fig. 27A and 27B, 
thereby being registered in the repository 30. The batch process therefore can create and output the 
output data with the desired structure. 

The aforementioned metadata concerning "the processing operation contents" are 
explained next. 

The metadata as shown in Fig. 30A through Fig. 34D are concretely registered as the 
metadata of this type in the repository 30. 

The extraction condition metadata, the code conversion metadata, and the derivation 
operation metadata (including the category operation based derivation operation metadata and the 
group operation based derivation operation metadata) are registered as the metadata concerning "the 
processing operation contents" in the repository 30, as shown in Fig. 30A through Fig. 30C, to 
follow the specifications of two types of the user's view previously shown in Fig. 18 and Fig. 19. 

To be more specific, the business service classification, the cycle, the management unit, 
the specification/summary, the predetermined extraction condition expression, and other information 
of various types are set as the extraction condition metadata, as shown in Fig. 30A. As the 
extraction condition expression of those, a condition expression such as "a branch office type=a 
service shop display" is set in order to extract the branch office from the type of service shop. 

Furthermore, the business service classification, the cycle, the management unit, the 
specification/summary, the general attribute name, the pre-converted classifying attribute/code 
indicating the pre-converted classifying attribute and/or the pre-converted code value, the converted 
classifying attribute/code indicating the converted classifying attribute and/or the converted code 
value, the range alteration for altering the code value to a predetermined range, and other 
information of various types, are set as the code conversion metadata as shown in Fig. 30B. As the 
converted classifying attribute/code of those, the money amount hierarchy codes are set to "from 0 to 
5,000,000 yen", "from 5,000,000 yen to 10,000,000 yen", and "more than 10,000,000 yen", 
respectively. Correspondingly, as the range alternation, a less-than sign display of numeric values 
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such as "(K, <500", "500<, <1,000", "<1,000" is set. 

Furthermore, set as the derivation operation metadata are the business service 
classification, the cycle, the management unit, the specification/summary, the operation unit item 
indicating operation unit, the aggregation unit item indicating the aggregation unit, the 
predetermined condition expression, the predetermined derivation operation expression, and other 
information of various types, as shown in Fig. 30C. As the derivation operation expression of those, 
an operation expression such as "the service charge=transaction money amount X 0.05" is set. 

In the batch processing apparatus, the metadata having the aforementioned contents are 
created as the metadata concerning "the processing operation contents" by the metadata input unit 20, 
using the data item names shown in Fig. 27A and Fig. 27B, thereby being registered in the repository 
30. The batch processing apparatus therefore can perform the desired code conversion and the 
derivation operation upon extraction of the input data based on the predetermined extraction 
condition. 

Furthermore, the group operation metadata corresponding to the classification display as 
shown in Fig. 3 1 are registered as the metadata concerning "the processing operation contents" in the 
repository 30 to correspond the specification set in the shop table previously shown in Fig. 26. 
That is, the group operation metadata corresponding to this classification display are set in a manner 
that the sum of the branch offices contained in the East Japan and the sum of the branch offices 
contained in the West Japan are calculated to output each of the calculated results as the East Japan 
shop with the branch office number of "100" or as the West Japan shop with the branch office 
number of "101", according to the East Japan display and the West Japan display set in the shop 
table shown in Fig. 26. 

Concretely speaking, set as the group operation metadata are the business service 
classification, the cycle, the management unit, the specification/summary, the display data item name 
expressing the display data item such as, e.g., the East Japan display or the West Japan display, the 
set data item name expressing the set data item such as, e.g., the branch office number or the like, the 
set value indicating the value corresponding to this set data item name, the set contents indicating the 
specific set contents, and other information of various types, as shown in Fig. 3 1 . 

In the batch processing apparatus, the metadata having the aforementioned contents are 
produced by the metadata input unit 20, using the data item name previously shown in Fig. 27 A and 
27B, thereby being registered in the repository 30. In this way, the group operation process can be 
executed in the batch processing apparatus. 

In addition, a case where the information having the parent-child relationship exists in the 
input data is used as a supplementary example different from the group operation in accordance 
with the aforementioned specification examples. In other words, the input data consist of the 
customer table configured with the information concerning the customer number, the name, the 
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parent-customer number, the group number, the money amount, and the like, as shown in Fig. 32A, 
and the group representative customer table configured with the information concerning the 
representative customer number, the group number, and the like, as shown in Fig. 32B. The output 
data are defined as the customer-specific summary configured with the customer number, the 
parent-child classification, the money amount, and the like, as shown in Fig. 32C. With respect to 
the parent-child classification in the output data, the value record of the customer only is set to "0"; 
the total value record based on the parent-child relationship of the customer number is set to "1"; and 
the total value record based on the group number is set to "2". 

In this case, the group operation metadata corresponding to the parent-child relationship 
such as shown in Fig. 33 are registered as the metadata concerning "the processing operation 
contents" in the repository 30. That is, the group operation metadata corresponding to the 
parent-child relationship are set to output the customer-specific summary based on the information 
having the parent-child relationship in a case of the existence of the parent-child relationship in the 
input data, and also to perform the first group operation based on the parent-customer number 
existing in the customer table as the input data as well as the second group operation based on the 
group number existing in the customer table. 

To be more specific, set as the group operation metadata are, as shown in Fig. 33, the 
business classification, the cycle, the management unit, the specification/summary, the parent-item 
name indicating the parent-item such as, e.g., the parent-customer number or the like, the child-item 
name indicating the child item such as, e.g., the customer number, the group item name indicating 
the group item such as, e.g., the group number or the like, the parent-child classification item name, 
and other information of various types. Herein, with respect to the parent-child classification item 
name, the parent-child classification is set to "0" in a case of the single value record, set to "1" in a 
case of the total value record based on the parent-child relationship, and set to "2" in a case of the 
total value record based on the group number. 

In the batch processing apparatus, in a case of the existence of the information having the 
parent-child relationship in the input data, the metadata having the aforementioned contents are 
produced as the metadata concerning "the processing operation contents" by the metadata input unit 
20, using the data item name previously shown in Fig. 27A and Fig. 27B, thereby being registered in 
the repository 30 in order to perform the group operation. The batch processing apparatus therefore 
can perform the group operation in a case of the existence of the parent-child relationship in the 
input data. 

Furthermore, as shown in Fig. 34A through Fig. 34D, the time-series operation metadata 
for calculating a previous day's transaction money amount and a comparison of the previous day's 
transaction money with that of the end of previous month are registered as the metadata concerning 
"the processing operation contents" to correspond to the specification of the user's view previously 
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shown in Fig. 19. Prepared as the time-series operation metadata are the past data acquisition 
information indicating the past correction data to be acquired, such as the time point for data 
acquisition, the value item, and the like, the term indicating the time point expressed as a factor of 
the data item name of the output data and a comparison, i.e., the comparison value operation 
information indicating the operation of the value to be compared, the past data correction 
information indicating the method for correcting the data into the past time-series data in a case of 
the input data defined as the past correction data, and the time-series holding period information 
indicating the time-series holding period. 

Concretely speaking, set as the past data acquisition information in the time-series 
operation metadata are, as shown in Fig. 34A, the business service classification, the cycle, the 
management unit, the specification/summary, the time point classification indicating the time point 
in a range of the data to be acquired, the value item name indicating the value, and other information 
of various types. With respect to the time point classification of those, the time point is set to "the 
previous day" to acquire the date until the previous day. With respect to the value item name, such 
a value as ''the transaction money amount" is set. 

As shown in Fig. 34B, set as the comparison value operation information in the time-series 
operation metadata are the business service classification, the cycle, the management unit, the 
specific/summary, the time point classification, the comparison classification indicating the 
compared target, the value item name, and other information of various types. With respect to the 
contrast classification of those, such a value as "the comparison with the end of previous month" is 
set. 

Furthermore, set as the past data correction information in the time-series operation 
metadata are, as shown in Fig. 34C, the business service classification, the cycle, the management 
unit, the specification/summary, the correction classification indicating the correction method, the 
value item name, and other information of various types. With respect to the correction 
classification, such a correction method as "the retroactive correction" is set to perform the 
correction ex post facto. 

Furthermore, set as the time-series holding period information in the time-series operation 
metadata are, as shown in Fig. 34D, the business service classification, the cycle, the management 
unit, the specification/summary, the holding period indicating the time-series holding period, and 
other information of various types. With respect to the holding period of those, the period of "30 
days" is set to hold the data of 30 days as the time-series data. 

As the metadata concerning "the processing operation contents", the metadata having the 
aforementioned contents that are produced by the metadata input unit 20, thereby being registered in 
the repository 30 so that the batch processing apparatus can perform the time-series operation. The 
batch processing apparatus therefore can hold the time-series holding period, i.e., 30 days of the 
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time-series data previously shown in Fig. 29 A so that the held time-series data reflects the past 

9 

correction data of the transaction money amount. 

Next, shown in Fig. 35 A through Fig. 36B are the specific examples of the metadata 
produced based on the various metadata shown in Fig. 28A through 28E, Fig. 29A through 29D, Fig. 
30A through Fig. 30C, Fig. 31, and Fig. 34A through Fig. 34D. 

To be more specific, the interface metadata indicating the layouts of the input buffer 
temporally storing the data in each process, the intermediate buffer, and the output buffer, the 
calculation area metadata indicating the classifying attribute information and the value item 
information of the calculation area used by the summary operation processing unit 150^ and the data 
structure transformation metadata indicating the relation of the link between the buffer and the 
output buffer are produced as the metadata produced in the aforementioned procedural steps, and 
thereby registered in the repository 30, as shown in Fig. 35A through Fig. 36B. 

Concretely speaking, set as the interface metadata are, as shown in Fig. 3 5 A, the business 
service classification, the cycle, the management unit, the specification/summary, the task detail 
indicating the detail of the task to be executed, the processing operation contents indicating the 
specific detail of the process to be executed in the task, the data item name, and other information of 
various types. Such a detail concerning "the category operation (the summary operation)", "the 
group operation", or 6t the time-series operation" is set as the task detail of those, whereas such a 
detail concerning t4 the input" or "condition judgment" is set as the processing operation contents. 

Furthermore, set as the calculation area metadata indicating the classifying attribute 
information of the calculation buffer are, as shown in Fig. 35B, the business service classification, 
the cycle, the management unit, the specification/summary, the classifying attribute name, the 
category name, the set number indicating the row number of the calculation buffer to be output, the 
calculation area metadata indicating the value item information of the calculation buffer to be 
described later, and other information of various types. 

Furthermore, set as the calculation area metadata indicating the value item information of 
the calculation buffer are, as shown in Fig. 36A, the business service classification, the cycle, the 
management unit, the specification/summary, the value item number, the value item name, and other 
various information. 

Yet further, set as the data structure transformation metadata are, as shown in Fig. 36B, the 
business service classification, the cycle, the management unit, the specification/summary, the set 
number, the value item number, the user's view number, the column number, the row number, and 
other information of various types. 

Based on the various metadata preliminarily registered in the repository 30, the metadata 
having the aforementioned contents are produced under the production instruction by the metadata 
input unit 20, and are thereby registered in the repository 30 in the batch processing apparatus. In 
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the batch processing apparatus, furthermore, the input and output information metadata about the 
intermediate file internally used or the output file of the user's view as the final target are produced 
by the metadata input unit 20 at the time of the production of the aforementioned metadata, thereby 
being registered in the repository 30, as described above. 

In the batch processing apparatus, various metadata shown in Fig. 27 A through 36B are 
registered in the repository 30, and the process for each of the category operation (the summary 
operation), the group operation, and the time-series operation is produced based on the 
aforementioned various metadata, to create the network of the process, indicating the start order of 
the arbitrary processes. The batch processing apparatus creates the desired output data by giving 
the start instruction of the batch process through the process management operating unit 60. 

To be more specific, the batch processing apparatus executes the category operation (the 
summary operation process) using the summary operation processing unit 150] to create the single 
first intermediate table as the intermediate data in a case where the branch office table, the customer 
table, and the transaction table such as previously shown in Fig. 1 7 A through Fig. 1 7C are input as 
the input data, as shown by the process flow in Fig. 37. 

Concretely speaking, the first intermediate table is configured with the information 
concerning the date, the branch office number, the industrial classification code, the area code, the 
company size code, the transaction code, the product code, the money amount hierarchy code, the 
transaction money amount, and the service charge, as shown in Fig. 38. 

Subsequently, as shown in Fig. 37, the batch processing apparatus executes the group 
operation using the group operation processing unit 160 on the condition that the first intermediate 
table shown in Fig. 38 is set to the input data, so as to create the single second intermediate table as 
the intermediate data. 

The second intermediate table, as shown specifically in Fig. 39, is configured with the 
information reflecting the result of the group operation with respect to the same items as that of the 
first intermediate table. 

As shown in Fig. 37, the batch processing apparatus executes the time-series operation 
using the time-series operation processing unit 1 70 on the condition that the second intermediate 
table shown in Fig. 39 is set as the input data, to create the first output table and the second output 
table as the desired output data corresponding to two specifications of the user's view previously 
shown in Fig. 18 and Fig. 19. 

To be more specific, the first output table is configured with the information concerning 
the date, the branch office number, the industrial classification code, the area code, the company size 
code, the transaction money amount, the transaction money amounts a through c, the transaction 
money amounts d and e, the transaction money amount of the type- A product, and the type-B 
product service charge, as shown in Fig. 40. 
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In other words, the first output table is such that the multiple records are summarized in 
the single table on the condition that the cross-tabulation table previously shown as the first user's 
view in Fig. 1 8 is created as a single record for each of the industrial classification code, the area 
code, and the company size code branch office by branch office. In addition, with respect to the 
first output table, the date, the branch office number, and the branch office name as the heading of 
the first user's view are set for each of the records. 

The second output table is configured with the information concerning the date, the branch 
office number, the product code, the company size code, the transaction money amount from 0 to 
5,000,000 yen, a transaction money amount from 5,000,000 yen to 10,000,000 yen, a transaction 
money amount more than 10,000,000 yen, a previous day's transaction money amount, and a 
comparison of the previous day's transaction money with that of the end of previous month, as 
specifically shown in Fig. 41. That is, the second output table is such that the multiple records are 
summarized in the single table on the condition that the cross-tabulation table previously shown as 
the second user's view in Fig. 19 is created for both the product code and the company size code. 
With respect to the second output table also, it is to be noted that the date, the branch office number, 
and the branch office name as the heading of the second user's view are set in each of the records. 

In the batch processing apparatus, as described above, various metadata shown in Fig. 27A 
through Fig. 34D are created by the metadata input unit 20, in accordance with the specifications 
shown in Fig. 17A through Fig. 26, and registered in the repository 30, so that the batch processing 
apparatus can create and output two output tables shown in Fig. 40 and Fig. 41 . Since the process 
is executed based on the metadata, the batch processing apparatus can deal with such a case where 
multiple specifications are required for the output data, thereby being able to create the output data 
configured with multiple different specifications at once. 

It is to be noted that specification described above is that such as creating "daily branch 
office-specific summary about business service A" but there is no difference with respect to the 
creation of the specific data based on the other specifications, in that the batch processing apparatus 
creates the metadata corresponding to the appropriate specification and executes each process based 
on the aforementioned metadata. 

As described above, the batch processing apparatus as the embodiment of this invention 
previously registers the necessary metadata of various types, and creates the output data by 
processing the input data based on the declaration process of the metadata, so that the management 
of the metadata is unified and the structure of the output data is determined based on the 
combination of the multiple sets of metadata. Therefore, all of the output data related to the 
aforementioned metadata are properly affected by the change of the metadata, thereby being able to 
be automatically changed by the change of the metadata only. 

The batch processing apparatus thus can promote improvement in the product efficiency 
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and quality retention. Furthermore, with the batch processing apparatus, a burden on a system 
designer, a system administrator, and an operator operating the system can be remarkably reduced 
since the non-programming approach or the metadata approach renders certain operational 
management such as the system design or the program development, the document management, the 
library management, and the like unnecessary at all, so that the batch processing apparatus can 
establish remarkable reduction in the future development cost. 

Furthermore, the batch processing apparatus operates by defining the business service 
specification, and thus has no trouble in performance resulting from the development of a new 
program, thereby being able to retain the quality. The batch processing apparatus operates based on 
the metadata, thereby being able to constantly keep compatibility between the output name and the 
output data, and the like. 

The batch processing apparatus enables people conducting the process using the batch 
processing apparatus to share their knowledge or to exclude personal knowledge as well as enabling 
people to share knowledge company-wide and to easily browse knowledge contents regardless of the 
agent or time. The batch processing apparatus, furthermore, wipes out programming by the user, 
thereby enabling the reduction of the staff cost, the deskwork cost, and the like. 

Furthermore, not only can the batch processing apparatus respond to the user needs 
immediately, but it can also run a simulation on a real system immediately as well as spirally even in 
a case where the output information necessary for the new business service needs is required, so that 
improvement in productivity or new discovery at the stage of business project can be achieved. 

The batch processing apparatus can produce the process flow, the intermediate data, and 
the like automatically, thereby being able to preclude a so-called process jumble or data jumble. 

As described above, the batch processing apparatus can provide the system designer, the 
system administrator, and the operator with excessive convenience. 

It is to be noted that this invention is not limited to the above-described embodiment in 
which the batch processing apparatus is explained as if it is configured with a single computer or the 
like, but this invention can be applied to a case of a batch processing system established by 
connecting the multiple computers to one another through the network or the like. 

That is, as the batch processing system, the display and operation unit 10 and/or the 
metadata input unit 20 may be configured with a single computer to be connected to the repository 
30 on the condition that a side for the system designer, the system administrator, and the like are 
separated from a side for the operator while the operation processing unit 40 may be configured with 
a single computer or the like as the batch processing apparatus to be connected to the repository 30. 
As the batch processing apparatus, the display and operation unit 50 and the process management 
operating unit 60 may be configured with a single computer or the like to be connected to a 
computer or the like as the operation processing unit 40 through the network or the like. As 



44 



described above, this invention can provide various services with improvement in convenience by 
setting the batch processing apparatus to be a distributed environment type. 

As described above, this invention can be arbitrarily modified without departing from the 
scope thereof. 
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